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In this paper we develop a typology of Green IS strategies and address two research 
questions: 1) What different types of Green IS strategies can be identified in a real-life 
context? 2) How do firms with distinct Green IS strategies conceive the role of Green IS 
within their organization? We begin with the a priori definition of "Green IS strategy" 
and conduct an exploratory case study that examines multinational companies from 
different industries. Across these cases, four distinct Green IS strategies are identified as 
a result of a within-case analysis and the emerging patterns are more closely defined 
using a cross-case analysis. Insights are compared with extant literature and findings 
are consolidated in five propositions that outline characteristics of Green IS strategies. 
These propositions guide the conceptualization of a typology of Green IS strategies 
which illustrates four generic strategies: Green IS for Efficiency, for Innovation, for 
Transformation, and for Credibility. 
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Introduction 
Currently, a rising interest in the protection of the natural environment can be observed – due to resource 
depletion, industrial pollution, habitat destruction, population growth, and, in particular, because of the 
looming threat of climate change. Business executives have become aware of the environmental impact of 
their firms and their responsibilities, since stakeholders increasingly call for sustainable production 
methods and management practices (Albino, Balice and Dangelico, 2009; Elliot, 2011). As stakeholders 
affect the achievement of the firm’s objectives and determine both strategic success factors and 
competitive advantage, environmental issues should be considered in competitive strategies (Freeman 
and Reed, 1983; Stead, Stead and Starik, 2004). A growing number of business leaders are beginning to 
meet these challenges – and to appreciate the opportunities that come along with sustainable 
development – by integrating environmental aspects into their corporate and competitive strategies 
(Dwyer, 2009; Dyllick and Hockerts, 2002; Watson, Boudreau and Chen, 2010).  
Porter (1980) argues that formulating competitive strategies leads to trade-off decisions and requires 
commitment and strategic positioning to enhance competitiveness. A firm that simultaneously pursues a 
low-cost approach while striving for unique product differentiation will reach neither of these goals – it is 
"stuck in the middle" and will be confronted with declining competitiveness and low profitability owing to 
the lack of strategic focus. The same is true for environmental strategies. To improve its competitiveness 
in the market, a firm requires a clear and consistent environmental strategy that either targets cost 
reduction through resource efficiency or aims at differentiation from competitors based on superior 
environmental product characteristics (Orsato, 2009). To incorporate aspects of environmental 
sustainability in the entire organization, sustainability must be addressed on the corporate, competitive, 
and functional level (Stead, Stead and Starik, 2004). Focused sustainability strategies increase a firm's 
competitiveness since customers and other stakeholders, such as employees and shareholders that strive 
for the firm's profitability in the long-term, appreciate responsible business practices (Albino, Balice and 
Dangelico, 2009; Freeman and Reed, 1983). Although sustainability has been identified as a key issue for 
corporate management, there is a high level of uncertainty with regard to the development of future 
technologies and the transformation of business activities towards markets that have yet to emerge (Elliot, 
2011). 
While scholars of management research have already given a remarkable amount of attention to 
environmental strategies and sustainable development, the strategic aspects of environmentally friendly 
Information Systems (IS) have hardly been analyzed by the IS community (Jenkin, Webster and 
McShane, 2011). Recently, IS scholars have called for research within the academic field of Green IS, 
given the lack of meaningful theories, conceptual frameworks, and above all, empirical evidence (Molla, 
Cooper and Pittayachawan, 2009). The significance and the achievable impact of Green Information 
Technology (IT) and Green IS have been widely acknowledged by both practitioners and IS scholars 
(Bengtsson and Agerfalk, 2011). Nonetheless, IS research has been criticized for not providing sufficient 
assistance to organizations in progressing towards environmental sustainability and for not meeting the 
challenges of climate change (Molla, Cooper and Pittayachawan, 2011). Watson, Boudreau and Chen 
(2010) urge the IS research community to clarify the role of IS and to engage decisively in the 
investigation of IS capabilities that have the potential to make business and manufacturing processes 
more resource-efficient and environmentally friendly.  
Hu and Huang (2005) emphasize that the competitiveness of the firm increasingly depends on the 
harmony of business and IT strategy. Luftman and Brier (1999, p. 109) argue that "the alignment of 
information technology and business strategy to leverage the capabilities of IS and to transform the 
business has increased in importance over the past few years as firms strive for competitive advantage in a 
diverse and changing marketplace." IS can be an important enabler of organizational change and 
alignment can improve corporate efficiency, foster innovation in products and business solutions or 
strengthen the relationships with customers and suppliers (Weiss and Anderson, 2004). Obviously, the 
potential of innovative information systems to support the achievement of environmental targets can only 
unfold if the IS strategy is aligned with the environmental strategy of the firm. However, this topic has 
hardly been investigated by the IS research community.  
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Chen et al. (2010) underline that business executives perceive IS as crucial for the achievement of their 
strategic targets. Nonetheless, current Green IT initiatives are restricted to reducing IT-based energy 
consumption, which is associated with operational cost decreases, although Green IS are crucial to 
“enable firms to develop capabilities to address sustainability issues, deliver sustainable value to 
stakeholders and gain sustained competitive advantage” (Dao, Langella and Carbo, 2011, p. 64). 
Apparently, there is a need for IS strategies that integrate aspects of environmental sustainability and 
support business and environmental targets while leveraging firm competitiveness.  
To summarize our argumentation: Green IS have the potential to improve the environmental 
sustainability of business firms. These firms follow different strategic approaches to enhance their 
competitiveness. The potential of IS can only be leveraged if IS strategy is aligned with business and 
environmental strategies. Hence we assume that there should be different strategic approaches for 
managing IS to improve long-term competitiveness. With the goal of advancing the knowledge of strategic 
IS management in research and practice, concerning the integration of environmental aspects and 
corporate goals into IS strategy, we formulate our first research question: 
RQ1: What different types of Green IS strategies can be identified in a real-life context? 
To address RQ1, we opted for exploratory case study research. We follow the advice of Eisenhardt (1989) 
for building theories from case study research and apply the methods proposed by Yin (2009). 
Furthermore, we consider the requirements for scientific rigor in IS case study research as postulated by 
Dubé and Paré (2003). The insights from this case research are compared with prevalent concepts and 
theories from IS and strategic management literature. The consolidated findings are used to guide our 
conceptualization of a typology of Green IS strategies. 
The paper is structured as follows. After the introduction, we define the term Green IS strategy. Following 
this a priori definition, we explain the design of our exploratory case study in detail. Next, we conduct a 
within-case and a cross-case analysis, providing insights from four very different cases that demonstrate 
distinct Green IS strategies. Subsequently, we compare the emerging concepts from our empirical study 
with theories from extant literature. On the basis of these consolidated findings, we propose a conceptual 
typology of Green IS strategies. Finally, we discuss implications and provide suggestions for further 
research. 
Conceptualizing Green IS strategy 
Ijab et al. (2010) conducted a literature review for defining Green IS and found out that there is no clarity 
amongst IS researchers concerning the terms Green IT, Green IS, Green ICT, Sustainable IT/ICT and IS 
for eco-sustainability, which are sometimes used interchangeably. To clarify our research objective, we 
explain our understanding of the term green, we illustrate differences between the terms IT and IS as well 
as between Green IT and Green IS, and we introduce a specific concept of IS strategy that serves as 
foundation for our definition of Green IS strategy. 
The term green refers to technologies and processes that are environmentally friendly, i.e., which have a 
lower negative impact on the natural environment than conventional ones. The environmental impact of 
green technologies refers to the environmental footprint during their lifecycle (Molla and Abareshi, 2011), 
while the environmental impact of green processes refers to the reduced need for input resources, 
decreased pollution, and the reuse of materials (Albino, Balice and Dangelico, 2009).  
The term Information Technology (IT) is applied to describe computer hardware, software, and 
peripheral equipment (Ijab et al., 2010). The concept of Information Systems (IS) “combines both the 
technical components and human activities within the organization as well as describing the process of 
managing the lifecycle of organizational IS practices” (Chen et al., 2010, p. 234). IS comprise Information 
and Communication Technologies (ICT) (such as physical servers, office computers and network devices), 
shared services (such as databases or storage), and business applications (such as ERP systems). 
Furthermore, IS include IT human resources (such as skills and knowledge), and the IT managerial 
capability for organizational core activities and business transformation (Broadbent and Weill, 1997; 
Ravichandran and Lertwongsatien, 2005). Chen et al. (2010, p. 237) give a comprehensive definition of IS 
by stating that "IS is a broad concept that covers the technology components and human activities related 
to the management and employment process of technology within the organization." 
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Green IT practices are mostly focused on the IT energy consumption of corporate data centers and offices, 
whereas the cross-functional characteristics of Green IS enable environmental management systems and 
the reinvention of business and production processes (Dao, Langella and Carbo, 2011; Elliot, 2011). Molla 
and Abareshi (2011) argue that Green IT refers to the negative first-order environmental impact 
(production, use, and disposal of IT), whereas Green IS refer to the positive second-order impact 
(greening of business and production processes) and third-order impact (reduced environmental impact 
of the end product’s lifecycle) as well (Hilty et al., 2006). In line with Watson, Boudreau and Chen (2010), 
we argue that the concept of Green IT, although often used amongst practitioners, is too limited because it 
is restricted to the lifecycle of IT, whereas Green IS (which includes Green IT) has a wider scope and 
encompasses all IS-based initiatives, allowing for a reduction of the environmental footprint of the entire 
organization.  
To elucidate the difference between Green IT and Green IS, we provide some practical examples: 
Currently firms mainly focus on the implementation of mainstream Green IT measures (hardware 
procurement and energy-efficient operations) since the reduction of IT-based energy consumption is 
directly linked to cost savings. However, sustainable competitive advantages can hardly be achieved with 
these well-known operational measures (Bengtsson and Agerfalk, 2011). Green IS, by contrast, promise a 
much greater, organization-wide potential to measure, monitor, report and reduce the firm’s 
environmental footprint, but the transformation of the business with the help of Green IS requires a 
holistic long-term strategy (Molla, Cooper and Pittayachawan, 2011). Green IT tackles the decrease of IT-
related power consumption that accounts for approximately 2 % of global greenhouse gas emissions ("IT 
as a problem") while Green IS allow for innovative solutions that address the remaining 98 % ("IT as a 
solution") (Elliot, 2011). 
Chen et al. (2010) emphasize that IS strategy is an important field of research, and meaningful for 
practitioners as well. They analyze different streams of IS research which are related to IS strategy, such 
as research on Strategic Information Systems Planning (SISP), IS alignment, and IS-based creation of 
competitive advantage. They find three conceptualizations of IS strategy in the literature that differ 
decisively from each other: 1) the business-centric conception of IS strategy as part of a competitive 
strategy, with the goal of supporting the business through a priori alignment to achieve a certain market 
position; 2) the IS-centric conception of IS strategy as a functional plan for effectively acquiring and 
building IS-assets and managing them efficiently, while IS and competitive strategy are aligned ex post; 3) 
the organization-centric conception of IS strategy which provides a common understanding throughout 
the organization of how IS should be utilized to achieve strategic goals. 
In the context of this research, we adopt the organization-centric conception of IS strategy that is defined 
by Chen et al. (2010, p. 235) as “an organizational perspective on the investment in, deployment, use, and 
management of information systems”. In this conception, IS strategy has an organization-wide scope, is 
an integral part of corporate strategy, and is not limited to specific business units. It can support 
competitive strategies as well as shape them (Henderson and Venkatraman, 1993; Agarwal and 
Sambamurthy, 2002), depending on the role of IS within the organization. This role depends on the 
shared view and managerial perception of IS infrastructure and capabilities, while the specific business 
requirements are fulfilled through dynamic alignment. In line with Chen et al. (2010, p. 237) and Elliot 
(2011, p. 208) we define Green IS strategy as follows: 
Green IS strategy is the organizational perspective on the investment in, deployment, use and 
management of information systems (IS) in order to minimize the negative environmental impacts of 
IS, IS-enabled products and services, and business operations. 
Under consideration of this definition of Green IS, we formulate our second research question: 
RQ2: How do firms that follow a distinct Green IS strategy conceive the role of Green IS within their 
organization? 
To answer our research questions RQ1 and RQ2, we follow the process of building theories from case 
study research that is described by Eisenhardt (1989). This seminal piece is the most-cited inductive 
approach for conducting exploratory case study research and recommends the definition of research 
questions and a priori constructs whereby no theory should be considered and no hypotheses should be 
formulated in advance because "preordained theoretical perspectives or propositions may bias and limit 
the findings" (Eisenhardt, 1989, p. 536). In line with this, we formulated RQ1 and RQ2 without 
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hypothesizing specific relationships of variables or outcomes. Further, we limited the literature review at 
this point to the a priori definition of the term "Green IS strategy".  
Case Study Research Design 
Myers (1997, p. 241) states that "qualitative research methods become increasingly useful as the focus of 
information systems research shifts from technological to managerial and organizational issues." Since 
formulating Green IS strategies is a managerial issue that determines the role of IS throughout the 
organization, a qualitative research approach appears to be appropriate to address our research questions. 
Benbasat, Goldstein and Mead (1987, p. 382) argue that "the relationship between information technology 
and corporate strategy is an area that could be explored further using a structured program of multiple 
case studies." For this reason, we decided to conduct case studies to investigate the chosen topic.  
Case study research has become a widely acknowledged research strategy in IS research. Dubé and Paré 
(2003) analyzed 1691 articles from leading IS journals and found out that case study research is applied in 
15 % of all articles. Of those articles that use the case research method, 30 % draw on exploratory case 
studies. Chan and Huff (1992, p. 194) suggest that “to obtain a rich and detailed understanding of strategy 
from multiple viewpoints, consider case studies [...].” Case study research has the advantage that data 
from multiple sources of evidence can be combined through triangulation (Dubé and Paré, 2003) and is 
particularly useful for IS strategy research which is linked to managerial perception, roles and complex 
interaction patterns of IS management (Benbasat, Goldstein and Mead, 1987; Paré, 2004).  
Regarding the case study research approach, we were mainly guided by the articles by Eisenhardt (1989), 
Yin (2009), Paré (2004), and Dubé and Paré (2003). Yin (2009, p. 18) defines a case study as “an 
empirical inquiry that investigates a contemporary phenomenon in depth and within real-life context 
[...].” Paré (2004) explains that "just as case research can be positivist, interpretive, or critical, positivist 
case study research can be descriptive, exploratory, or explanatory. Each of these three approaches can be 
either single or multiple-case studies." Our research can be classified as a positivist, exploratory multiple-
case study. Eisenhardt (1989) illustrates a process for building theories from exploratory case study 
research which is particularly useful for the development of our typology of Green IS strategies. 
Consequently, our research was guided by Eisenhardt's work, while we followed the four steps that were 
proposed by Paré (2004) specifically for the IS research community (see table 1). Furthermore, we 
considered the recommendations for scientific rigor in IS case study research of Dubé and Paré (2003). 
As displayed in table 1, we started our exploratory case research with the definition of research questions 
RQ1 and RQ2 and defined the construct "Green IS strategy" a priori while not considering theory to 
minimize researcher bias. Throughout the whole investigative process, the researchers played a passive, 
neutral role. The unit of analysis, which is directly linked to our initial research questions, is the role and 
the strategic goals of Green IS in the investigated organizations (Dubé and Paré, 2003; Eisenhardt, 1989; 
Yin, 2009). In line with Sabherwal and Tsoumpas (1993), who studied a similar phenomenon, we base our 
research on a multiple-case study. Our case sampling strategy draws on the extreme case approach: we 
conducted 36 semi-structured interviews with executives from eight international companies 
(headquarters based in Germany) in the scope of a cross-sectional research project.  
To achieve a detailed picture of the role of Green IS within the studied organizations, different types of 
data collection were combined (Yin, 2009). Methodological triangulation was applied through semi-
structured interviews, questionnaires and internal documents. The interviews were conducted with 
executives from both the IS and sustainability departments. Interview partners were selected using the 
snowball sampling strategy (Paré, 2004). Our initial interview partners identified further members within 
their organization that were of interest for our study, and they, in turn, identified others until additional 
interviews did not reveal any new information, which is an indicator that theoretical saturation is 
achieved (Eisenhardt, 1989). An outline of topics to be addressed was mailed to interview partners in 
advance. The 36 semi-structured interviews were conducted by two researchers to enhance accuracy and 
objectivity and lasted from 30 minutes to two hours (Dubé and Paré, 2003; Yin, 2009). Interviews were 
recorded, transcribed and analyzed using open coding techniques. Summaries of the reports were sent to 
the executives who provided feedback. The results were reviewed by the executives, using a feedback loop, 
until final reports were approved. 
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Table 1. Exploratory case study approach used in this study referring to Paré's (2004) research framework 
Steps Activities Characteristics of the conducted research project 





RQ1: What different types of Green IS strategies can be identified 
in a real-life context? 
RQ2: How do firms that follow a distinct Green IS strategy 
conceive the role of Green IS within their organization? 
Prior theorizing Neither theory nor hypotheses – to retain theoretical flexibility. 
A priori constructs Definition of Green IS strategy. 
Unit of analysis Role and strategic goals of Green IS. 
Selection of cases Multiple-case design, extreme sampling, selection of four cases. 
Case study protocol Description of the research project, definition of objectives and 
scope, information sources, interview guidelines, and topics and 
structure of the case study reports. 
2. Conduct 




Interviews, questionnaires, and internal documents. 
Data triangulation Multiple sources of information were consolidated and results 
were compared to increase validity. 
Theoretical 
saturation 
Key informants were interviewed and documents collected until 
theoretical saturation was reached.  
3. Analysis 
of the case 
study 
evidence 
Early steps in data 
analysis 
Field notes were used to identify relevant categories. Interviews 
were transcribed and analyzed with open coding techniques. 
Information was structured and recorded in a project database. 
Within-case 
analysis 
Explanation-building was used as dominant analytical strategy to 
identify specific Green IS strategies. 
Cross-case analysis Differences of chosen constructs and dimensions were analyzed to 
illustrate distinct Green IS strategies. 
4. Writing 
up the case 
report 
Case study reports Reports were written according to a standardized guideline and 
reviewed by interviewees in a feedback loop until final results were 
approved by all participants. 
 
Referring to RQ1, we were searching for Green IS strategies that were as different as possible – and thus 
we selected four cases that reveal different Green IS strategies. The selected cases represent companies 
from different industries acting globally (see table 2). All four companies have been listed in the 'Dow 
Jones Sustainability Index World' for at least three years, which implies that they are among the 10 % 
environmentally top performing companies of their respective industry. Two of the companies (case B and 
D) are worldwide sustainability leaders in their sector. All four companies publish detailed sustainability 
reports which have been rated A+ by the Global Reporting Initiative. The research process was guided by 
the agenda specified in our case study protocol where rules, procedures, and instruments were defined 
prior to data collection.  
During the interviews the following topics were addressed:  
• Corporate sustainability: environmental strategy and firm-wide goals; operationalization of sub-targets 
for the business units; measurement of environmental performance; environmental initiatives, projects 
and action plans; organizational roles and managerial responsibilities; internal and external 
communication; sustainability reports; industry characteristics. 
• IT department: relevance of IS for the core business; fundamental approach for managing the IT 
department; perceived value of IS; support of internal processes; significance of IS for end products and 
customer services. 
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• Purpose of environmentally sustainable IS management: individual perception of this topic by the 
interviewee; environmental challenges relevant to the IT department; firm-wide goals of Green IS; 
metrics and targets; measurement and goal achievement; effectiveness and efficiency of Green 
initiatives; cooperation between IT department and business units. 
• Implementation of Green IT/IS measures: 1) source process (supplier management and policies for 
purchasing of IT hardware and services); 2) make process (data center operations and management of 
end user devices in the office environment); 3) deliver process (customer relationship and 
communications management). 
Table 2. Characteristics of the four companies which are analyzed in this research paper 
Case  A B C D 
Industry Chemicals Technology Financial services Software 
Sales volume 
(2011) 
> $ 40 bn > $ 50 bn Assets > $ 2 tn > $ 10 bn 
Number of 
employees 
> 100,000 > 400,000 > 100,000 > 50,000 
Interview 
partners 
• Head of Data 
Center & IT 
Operations (1h) 
• Head of IT 
Operations & 
Green IT (1.5h) 






• Director of 
Sustainable IT 
(1.5h)  
• Advisor of 
Environmental 
Management (2h)  
• Head of  
Efficient Data 
Center (1.5h) 
• Director Global 
Lead Eco-
Efficient IT (2h)  




• Vice President 
Green IT (1h) 
• Vice President 
Sustainable 
Operations (1h) 
• IT Director for 
Global IT Clients 
(1h) 




In the questionnaire that was answered by the interviewees in a follow-up, the implementation of Green 
IT measures in the IT organization's source, make, and deliver processes, as well as inter-departmental 
Green IS initiatives, were addressed. Moreover, a wide range of internal documents, such as formalized 
descriptions of organizational structures, job roles, sourcing criteria, processes, environmental 
performance metrics and measures, as well as public documents, such as sustainability reports and 
company websites, were examined. Confidentiality was guaranteed and the descriptions of the case 
studies were anonymized for this paper. 
Case Study Analysis 
To facilitate the answering of our research questions, the exploratory multiple-case analysis is focused on 
differences in strategic Green IS management. The goal is to identify distinct strategy types and to 
understand the organization-wide role of Green IS. We conduct a within-case analysis with the dominant 
analytical strategy of explanation-building. This analysis technique is based on the description of the cases 
and is useful for exploratory case research (Paré, 2004).  
Within-Case Analysis 
Case A: Company A is a global player in the chemicals industry and produces pharmaceutical and 
medical products, chemicals for crop-protection, and materials such as polymers. Since the chemical 
industry has a significant environmental and social impact, the company is under increasing pressure 
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from different stakeholder groups. Sustainability is considered as a long-term requirement for the 
legitimation of the business and is not treated as hype. However, company A is a mass-volume producer 
and the competitive pressure is high. Consequently, all environmental initiatives are directed towards 
efficiency enhancements of the production processes. One member of the executive board is responsible 
for environmental and social issues and a corporate sustainability board was established to embed 
sustainability throughout the organization. The internal IT organization develops and operates 
standardized solutions for executing business processes with “operational excellence”. The IT department 
is managed as a cost center that provides internal services for the support of the core business. Green IS 
initiatives are only implemented if they have a positive return on investment in the mid-term. The cost 
pressure for the provisioning of IT services is intense since the corporate management demands top 
quartile prices as compared to the prices of the external market. IS are not part of the end product and 
only account for 0.6 % of corporate CO2 emissions. Green IS are understood as a means to reduce costs of 
IT and business operations and are initiated top-down. The “Green IT coordinator” is responsible for 
supporting the corporate efficiency and emission reductions goals. A Green IS strategy is not explicitly 
formulated since Green IS are understood as part of the corporate commitment towards sustainability. 
The main goal is to support business strategy and to enhance internal process efficiency, e.g., through 
facility management or teleconference systems. 
Case B: Company B is a diversified technology company that serves global markets with energy 
technology, high-tech systems for the healthcare sector, industry automation technologies as well as 
mobility and infrastructure solutions. The competitiveness of company B heavily depends on innovation 
and technology leadership and sustainability has become the guiding principle for corporate strategy. In 
line with this, company B has incorporated organizational roles and structures for sustainability 
management. The Corporate Sustainability Officer (CSO) promotes sustainability at corporate 
management level; a board for sustainability takes responsibility for decision-making and the steering of 
environmental initiatives while a specific sustainability council develops the sustainability strategy. 
Furthermore, an external expert panel provides feedback and advice to the executive board. The internal 
IT organization is managed as a cross-sector division and IS are perceived as important enablers for 
business and, above all, serve to foster innovation. The explicitly formulated Green IS strategy supports 
the values and goals of the corporate sustainability strategy and is an integral part of the organization-
wide IS strategy. Green IS are managed with a holistic approach and have a broader scope than the usual 
Green IT measures. Company B already offers a continuously growing portfolio of energy-efficient 
products and succeeds in differentiating from competitors on the basis of these unique environmental 
product characteristics, which lead to reduced life-cycle costs and a smaller environmental footprint. The 
internal IT organization provides industry-specific solutions to the strategic business units. Green IS 
determine the characteristics of the end products and IS are a crucial enabler of innovation capabilities 
throughout the company. Furthermore, the IS organization aims at creating synergies among the different 
business units as a result of its cross-sector scope. Through cooperation between different divisions, 
internal processes were redesigned for a lower environmental impact. Examples are energy management 
systems for plant and production management, remote working practices and initiatives for ecological 
employee behavior, smart grid technology, and transport and fleet management systems. Green IS are not 
restricted to energy efficiency but perceived as enablers for firm-wide infrastructure and process 
management and for environmental product innovations that allow for competitive differentiation. 
Case C: Company C is a leading international credit and investment bank that offers financial services to 
private and corporate clients. The financial services industry is currently characterized by consolidation 
and cost pressure while stakeholders are demanding more responsible business practices. Company C has 
installed an environmental steering panel at corporate level to formulate a vision. This panel receives 
advice from an environmental advisory board of external experts. The transformative vision of the 
company is to become carbon neutral within five years. The environmental operations panels develop 
concrete strategies for the different business units while environmental initiatives are implemented 
through so-called eco teams, which are supported by a specific project management office. IS have a 
significant impact on the CO2 footprint of company C since all core business processes are based on IS – 
as are the majority of the financial services that are offered to the customers. Thus IS functionality and 
efficiency are critical to company C's competitiveness. Besides a business process redesign through Green 
IS, company C also uses Green IS to decrease its environmental footprint with a holistic energy 
management that is linked to the building automation systems. To achieve carbon neutrality for its 
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services, company C has developed an ambitious Green IS program, which includes highly efficient IT 
systems, raising awareness among employees, strict requirements for suppliers, recycling initiatives, 
travel reduction and real-time energy management of buildings. 
Case D: Company D is a software company that offers enterprise resource planning and business 
intelligence solutions to customers worldwide. Its software solutions help companies to decrease their 
environmental footprint. Its clients are big companies around the globe, and many of them want to 
become more sustainable, such as companies from the financial services industry with a high dependence 
on software and IS. Sustainability has become the core component of company D's corporate strategy. It is 
embedded on all organizational levels through a CSO and through a sustainability committee, which 
consists of executive directors from all business units. The members of the sustainability committee are 
advocates for sustainability who disseminate an environmental mind-set throughout the whole company. 
By offering environmental management solutions and providing IT services to its customers, Green IS are 
obviously part of the end product and lead to differentiation from competitors. Company D appreciates 
the continuously growing market for sustainability-enabling solutions and develops important 
competencies based on its own experience and expertise in environmental management. Company D 
strives for minimizing its environmental impact by all means because it wants to be perceived in a positive 
way by its stakeholders. A good reputation is vital for the company and the employees are appreciated as 
the most valuable asset of the firm. Through an intense dialogue with its stakeholders, the company 
translates stakeholder claims into concrete company goals, which are implemented through Green IS – 
such as energy-efficient infrastructure and software solutions that facilitate detailed measurement for 
more sustainable business practices. 
Cross-Case Analysis 
The description of the role of Green IS in these four organizations already reveals that the approaches to 
managing Green IS strategically differ widely. The motivation for considering sustainability issues in the 
corporate strategy, the goals of Green IS, and the functional area of the company which is targeted by 
Green IS is different for each company. In addition, the significance of IS for the core business and the 
way of managing the IS department vary significantly – depending on the firm's end products and the 
relevance of IS for enabling internal processes.  
Eisenhardt (1989) and Paré (2004) recommend consolidating the findings of the within-case analysis 
with a cross-case analysis, which facilitates a deeper understanding of the cases and accentuates the 
differences between them. By selecting specific categories that are relevant for the unit of analysis, the 
emerging patterns of explorative case study research can be sharpened by searching for similarities and 
intergroup differences. To illustrate specific characteristics of the different Green IS strategies in the 
scope of a cross-case analysis, we contrast the four cases in table 3. We consider the industry in which the 
firms are competing, their principal motivation for becoming more sustainable, the role, goals and focus 
of Green IS, as well as the fundamental approach to managing the IS department.  
The cross-case analysis reveals that Green IS are of comparatively low importance for company A. The 
share of IS-related emissions is nearly negligible (0.6 percent of the company's CO2 footprint) because 
company A is active in a very energy-intensive processing industry. Moreover, Green IS are neither 
significant for company A's core business nor for the generation of competitive advantage since Green IS 
are hardly perceived by the firm's customers. The cost focus prevails and the potential for redesigning the 
manufacturing processes with the help of Green IS is small. The principal motivation for considering 
Green IS arises from stakeholders putting high pressure on companies from the chemicals industry, and 
thus several measures are taken to improve the corporate image. 
For company B, Green IS are important for environmental product innovation in particular. Similar to 
company A, the environmental impact of IS related to internal processes is relatively low (about 2 
percent) because the manufacturing of high-tech products requires a great amount of energy and raw 
materials. However, the potential of Green IS to make the end products more efficient is extremely large – 
the products of the environmental portfolio helped company B's clients to save 300 million tons of CO2 
emissions in 2011. Company B already generates 36 % of its sales volume with environmentally friendly 
high-tech products and thus Green IS are seen as crucial enablers for sustainable solutions that directly 
influence the company's competitiveness. Although the IS-based CO2 impact is relatively low, the internal 
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business processes are reengineered with Green IS – primarily to acquire know-how that can be 
transferred to other business sectors. For example, an intelligent energy management system was 
implemented throughout the company and the know-how gained from this project could be applied to 
complex infrastructure solutions that are sold as a product of the company.    
Table 3. Cross-case analysis: Description of Green IS in companies A, B, C, and D 
Case A B C D 











Lead by example 
Role of  
(Green) IS 




Major goal of 
Green IS 
Cost efficiency Technology 
leadership 
Carbon neutrality Encourage 
customers 










approach for IS 
department 




Cost center Profit center 
 
Although the Green IS strategy of company C is also focused on internal processes, the Green IS strategy 
is very different from the strategy of company A. The reason might be that the financial services industry 
does not produce physical goods and, as a consequence, firms from this industry have a comparatively low 
environmental impact. The CO2 emissions of company C mainly stem from the heating and air 
conditioning of office buildings, flight travel, and IS infrastructure. The financial services industry is being 
closely observed by stakeholders and, as a result, company C wants to improve its reputation – with the 
long-term goal of becoming carbon neutral. The core business processes are completely dependent on IS 
and due to this Green IS have great potential with regard to improving the environmental efficiency of 
business operations. Green IS are seen as a critical technology for this business transformation. In the 
interviews executives pointed out that the corporate management follows an environmental cost 
leadership approach and strives for superior environmentalism through cost-efficient, innovative business 
processes enabled by Green IS. Despite its importance for the business, the IS department is managed as a 
cost center to respond to industry-specific cost pressures. As stated in the interviews, a positive long-term 
return on investment is mandatory for the implementation of Green IS measures.  
Company D has discovered the growth potential of the software market for environmental performance 
measurement and hence aims at becoming a first mover in this field. The management is aware of the 
impact that the company can have by sensitizing its customers to sustainability issues and decreasing 
environmental impacts through software solutions and business transformation. To encourage its 
customers, company D has to lead by example. For this reason, rigorous measurement of its own 
environmental and social performance is the basis for fulfilling the claims of its stakeholders and for 
achieving superior credibility. This is why sustainability is a crucial element of company D's corporate 
strategy, and Green IS are a major part of it. 
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Comparing Empirical Findings with Extant Literature 
Eisenhardt (1989) underlines that it is particularly important in exploratory case research to link the 
results of the case study analysis to extant literature. To enhance the validity of our case study and to 
improve the generalizability, which is limited by the small number of cases, we compare the emerging 
patterns of Green IS strategies found in the multiple-case study with prevalent concepts of strategic, 
environmental and IS management literature. Based on these findings, we derive propositions that guide 
the conceptualization of a typology of Green IS strategies. 
Environmental Strategies: Addressing the Corporate, Competitive, and Functional Level 
Strategic management literature distinguishes between three levels of strategy. Corporate strategy defines 
the vision, identity, business portfolio, and major long-term goals of the corporation and aims at 
exploiting distinctive competencies. Competitive strategies define concrete objectives for strategic 
business units striving for competitive advantages in specific market segments. Functional strategies 
support and implement the higher level strategies, and address efficiency and effectiveness targets of 
operations (Pearce and Robinson, 1991; Porter, 1987). Stead, Stead and Starik (2004, p. 105) argue that 
sustainability aspects must be considered on these three strategy levels as well: "Sustainable Strategic 
Management strategies exist in a hierarchy at corporate, competitive, and functional levels of the firm [...] 
with the transcendent core value of sustainability underlying each strategy level." 
As described in the case analysis, sustainability is a key component of the corporate strategy of all four 
companies that were studied. For company B and D, sustainability is a key aspect of competitive 
differentiation and thus an integral component of the competitive strategy, whereas companies A and C 
rather react to stakeholder pressures. On the functional level, companies B and D strive for the creation of 
unique, sustainability-related product characteristics, whereas companies A and C focus on resource 
efficiency. Obviously, the significance of Green IS for the strategic management of the firm depends on 
the core business and results in distinct manifestations: for companies B and D, Green IS are significant 
for their core business and their end products, for company C they are an enabler for business 
transformation while they are of minor importance for company A. Actually, companies B and D 
formulated an explicit Green IS strategy while companies A and C address the topic indirectly through 
their sustainability strategies. 
Referring to our definition of an organization-wide Green IS strategy, we argue that Green IS must be 
considered on the three identified strategy levels as well. This brings us to our first proposition: 
P1: Green IS strategies should address environmental and technical issues at the corporate, 
competitive, and functional level. 
This proposition is used as a guiding principle for structuring the following sections that discuss the 
characteristics of environmental strategies referring to these specific organizational levels. Moreover, 
these three levels constitute the fundamental basis of the Green IS strategy typology that is developed 
later on. 
Environmental Strategy at Corporate Level 
To facilitate an environmentally sustainable orientation for the firm that is consistent with present and 
future needs of internal and external corporate stakeholders, organizations must balance their economic 
targets against their responsibilities by considering environmental aspects in decisions concerning 
sourcing criteria, production processes, product characteristics and technological innovations (Molla, 
Cooper and Pittayachawan, 2011). The corporate level sustainability strategy strongly shapes values and 
mindsets and, thus, influences corporate culture and the public perception of the organization.  
Bieker (2005) develops four corporate environmental sustainability strategies that determine the 
fundamental attitude of the firm to stakeholders and the natural environment. The efficient strategy aims 
at the economic utilization of all kinds of resources, which is usually accompanied by cost efficiency, the 
innovative strategy strives for market-based opportunities through an ecological differentiation of 
products, the transformative strategy involves fundamental organizational changes and seeks for the 
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creation of new markets, and the credible strategy focuses on improving the firm’s reputation through 
good corporate citizenship. Corporate sustainability strategy depends significantly on external factors, 
such as pressure from stakeholders, legislation, competitors, brand image and firm reputation. For this 
reason, corporate management must consider the relationship between economic and environmental 
performance to ensure profitability in the long-term (Orsato, 2009; Schaltegger and Synnestvedt, 2002).  
With regard to the multiple-case study, the corporate sustainability strategies followed by the four 
companies fit quite well with the generic corporate sustainability strategies that were identified by Bieker 
(2005). The underlying corporate sustainability goal of the four companies can be classified as follows: 
company A: efficiency; company B: innovation; company C: transformation; company D: credibility.   
Benitez-Amado and Walczuch (2011) argue that Green IS are enablers of corporate environmental 
strategy and just as the IS strategy is dynamically aligned with the corporate strategy, the Green IS 
strategy must be dynamically aligned with the corporate sustainability strategy. This brings us to our 
second proposition: 
P2: Green IS strategy must be aligned with the corporate environmental strategy, which can be 
oriented towards efficiency, innovation, transformation, or credibility. 
Environmental Strategy at Competitive Level 
As Chen et al. (2010, p. 242) state, “IS strategy can be developed to either support or alternatively drive a 
business strategy allowing for a dynamic form of alignment.” Considering the business strategies at 
competitive level, Porter (1980) developed two generic market positioning strategies: differentiation and 
cost leadership. The differentiation strategy aims at creating products that offer superior value for 
customers, e.g., through innovative technologies, extraordinary quality or exceptional services. This 
strategy aims at brand image and high profit margins. The cost leadership strategy, on the contrary, aims 
at achieving economies of scale and the implementation of highly efficient processes to reach the lowest 
production costs within the respective industry. These strategies refer to the external environment and are 
widely accepted among scholars and practitioners. They prove to be relevant in IS research as well 
(Banker et al., 2011).   
Environmental strategies at the competitive level focus on the achievement of competitive advantages 
(Banerjee, 2001). The business case for cleaner production technologies and green products is strongly 
context-dependent. Environmental measures that target internal processes can improve resource 
efficiency and reduce costs, whereas market-oriented green products can enhance revenues and 
profitability. Environmental strategies can support market-oriented differentiation or cost leadership. 
Orsato (2009) proposes four generic, choice-based environmental competitive strategies, which 
distinguish between the internal and the external domain of value creation and competitive advantage. 
The environmental strategies are subdivided into two dimensions, competitive advantage (cost leadership 
vs. differentiation) and competitive focus (internal processes vs. market-oriented products), which results 
in a typology of four different strategies. This classification is useful to deepen our understanding of the 
competitive advantage that is targeted by the companies of our case study: company A and C implement 
Green IS measures to achieve cost leadership, whereas companies B and D use Green IS for product 
differentiation that determines their competitive advantage. This brings us to our third proposition:  
P3:  Green IS strategies can support cost leadership or competitive differentiation strategies. 
Environmental Strategy at Functional Level 
While competitive strategies determine a firm’s position in a specific market, the actual value is created 
inside the firm, guided by its functional strategies. The Resource-Based View (RBV) explains the creation 
of competitive advantage on the basis of unique firm-specific internal resources and capabilities, which 
are the primary source of profit and provide direction for the firm’s long-term strategy (Grant, 1991). 
Porter’s positioning strategies and the RBV are complementary, and their consolidation is useful to gain 
an in-depth understanding of the contribution of IS to firm performance, considering the external and 
internal perspective of IS strategy (Wade and Hulland, 2004). 
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Environmental cost leadership strategies can be leveraged through redesigning business and 
manufacturing processes. Thus harmful input materials can be substituted and by-products can be 
recycled. This increases the production efficiency and decreases resource consumption and waste disposal 
costs. Environmental differentiation strategies can be enabled through Design for Environment. This 
approach aims at reducing the product's environmental footprint, which can represent a unique customer 
value for both ethical and economic reasons. Albino, Balice and Dangelico (2009, p. 86) refer to a green 
product as “a product designed to minimize its environmental impacts during its whole life-cycle. In 
particular, non-renewable resource use is minimized, toxic materials are avoided and renewable resource 
use takes place in accordance with their rate of replenishment.” In many cases, e.g., energy efficient IT 
infrastructure, lower resource consumption during the use phase pays off for the customer even if the 
initial investment made to buy the product is higher (Christmann, 2000). A growing number of 
companies not only focus on efficiency-based cost advantages, but also strive for competitive advantages 
based on ecological differentiation (Albino, Balice and Dangelico, 2009).  
These theoretical aspects match our empirical findings. While companies A and C focus their Green IS 
efforts on internal processes to support their environmental cost leadership strategies, companies B and D 
aim at ecological differentiation of their products with the help of Green IS. 
P4: Green IS strategies can either support environmental cost leadership strategies by enhancing the 
efficiency of internal processes or they can promote environmental differentiation strategies 
through ecological product and service innovation. 
Industry and Firm Characteristics Determine the Role of Green IS 
The role of Green IS within the organization depends mainly on two factors: the environmental strategy 
on corporate, competitive, and functional level (Jenkin, Webster and McShane, 2011) and the value 
creation and strategic impact of IS within the organization. Ravichandran and Lertwongsatien (2005) 
differentiate between IS operational and transformational competences. Melville and Kraemer (2004, p. 
287) define the business value of IS as “the organizational performance impacts of information systems at 
both the intermediate process level and the organization-wide level, and comprising both efficiency 
impacts and competitive impacts.” This definition refers to two different dimensions of IS value creation: 
on the one hand, IS can enhance the internal efficiency of an organization, i.e., productivity of business 
processes can be increased and costs can be reduced; on the other hand, IS can effectively contribute to 
the achievement of strategic goals of the firm concerning the external market environment by leveraging 
its competitive advantage. This strategic impact fundamentally depends on the question of whether IS are 
part of the end product, and if so, whether they can allow for environmental product characteristics that 
differentiate them from those of the competitors. If Green IS are only applied internally, the competitive 
potential is limited to resource-efficient processes and IS-based capabilities for innovation (Bakos and 
Treacy, 1986; Buchta, Eul and Schulte-Croonenberg, 2007; Melville and Kraemer, 2004).  
These theoretical aspects underpin the findings of our exploratory case study: the role of Green IS heavily 
depends on the environmental strategy and the core business of a firm. For company A, Green IS strategy 
is of minor significance because IS are not critical for its core business and Green IS do not affect the 
company's end products. Company C mainly focuses on internal process efficiency but Green IS are 
understood as key enabler for the transformation of the business. Companies B and D achieve competitive 
differentiation of their end products with the help of Green IS and thus Green IS strategy is crucially 
important. 
The significance of IS obviously depends on the industry as well. In 2009, the average IS budget in 
relation to the total sales volume was at a level of 13 % in the banking and financial services industry, at 9 
% in the professional services industry, at 6 % in the manufacturing industry, and only at 1 % in the 
chemicals industry (Gartner, 2009). Likewise, the environmental impact of IS depends on the specific 
industry. The environmental impact of IS can be differentiated into first, second and third degree impacts.  
The first degree environmental impact of IS refers to the power consumption of data centers, office 
computers and network equipment and the resources used for production and disposal of IT equipment. 
The second degree environmental impact refers to the effect that Green IS can have on internal business 
and production processes, while the third degree environmental impact describes the footprint of the end 
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product, i.e., the resource consumption and emissions that are associated with the use phase of the 
product (Mingay and Maio, 2007; Hilty et al., 2006). The environmental impact of IS differs significantly 
depending on the industry. In the manufacturing industry, the first degree impact is only 2 % on average, 
whereas the second degree impact is about 60 % and the third degree impact of IS is more than 30 %. In 
the financial services industry, the distribution is very different. Here, the first degree impact accounts for 
nearly 70 % whereas the second degree impact is about 30 % and the third degree impact is at a level of 1 
% only (Mingay and Maio, 2007). 
These findings advance our understanding of the underlying factors that influence Green IS strategy with 
regard to our case study. Company A is from the chemicals industry where the first degree impact of IS is 
negligible, and neither are the production processes based on IS nor do IS determine the characteristics of 
the end products. Company B is a manufacturing company where the first degree impact is low while the 
second degree impact is considerable and, above all, the third degree impact to make the end products 
more environmentally friendly is substantial. Thus company B primarily addresses the third degree 
impact with its Green IS strategy. In Company C, which is from the financial services industry, the first 
degree impact is significant, whereas the second and third degree impacts are of minor importance. In 
line with this, company C targets a business transformation with the help of Green IS. For company D, 
which is from the software industry, the first and the third degree impact are decisive, while the second 
degree impact is low. Consequently, company D follows a Green IS strategy that targets both the internal 
processes and the differentiation of the end products. This brings us to our fifth proposition: 
P5: The role of Green IS depends on the significance of IS for the core business and on the first, second 
and third degree environmental impact of IS. 
Conceptualizing a Typology of Green IS Strategies 
On the basis of the insights from the exploratory case study and the comparison of the findings with 
extant literature, we derived five propositions that describe specific characteristics of Green IS strategies. 
These are summarized in table 4.  





Green IS strategy is the organizational perspective on the investment in, deployment, 
use and management of Green information systems (IS) in order to minimize the 
negative environmental impacts of IS, IS-enabled products and services, and business 
operations. 
Proposition 1 Green IS strategies should address environmental and technical issues at the 
corporate, competitive, and functional level. 
Proposition 2 Green IS strategy must be aligned with the corporate environmental strategy, which 
can be oriented towards efficiency, innovation, transformation, or credibility. 
Proposition 3 Green IS strategies can support cost leadership or competitive differentiation 
strategies. 
Proposition 4 Green IS strategies can either support environmental cost leadership strategies by 
enhancing the efficiency of internal processes or they can promote environmental 
differentiation strategies through ecological product and service innovation. 
Proposition 5 The role of Green IS depends on the significance of IS for the core business and on the 
first, second and third degree environmental impact of IS. 
 
The characteristics of Green IS strategies that were identified were then used to guide our 
conceptualization of four generic Green IS strategies that are displayed in table 5. Like the majority of 
researchers, we consider strategies as distinct types and thus develop a typology of Green IS strategies 
(Jenkin, Webster and McShane, 2011). In line with our definition, we regard Green IS strategy from an 
organizational perspective and argue that Green IS strategy should address environmental and technical 
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issues at the corporate, competitive, and functional level. Thus we consider these three strategy levels as 
fundamental dimensions of our Green IS strategy typology (see table 5). Corresponding to proposition 2, 
we use the generic corporate sustainability strategies identified by Bieker (2005) as overarching concept. 
According to this, we label our proposed strategies Green IS for Efficiency, Green IS for Innovation, 
Green IS for Transformation, and Green IS for Credibility. Proposition 3 describes the strategic goals of 
Green IS on the competitive level, while proposition 4 determines the sources of competitive advantage 
that are targeted by the Green IS strategy on the functional level. Proposition 5 guides decision makers in 
identifying an appropriate Green IS strategy that suits the specific requirements of their business. 
At this point, we describe the four generic strategies that are presented in table 5. 
The Green IS for Efficiency strategy corresponds to the organization-wide target of superior resource 
efficiency as part of a corporate sustainability strategy that seeks cost leadership. This is probably the 
most prevalent strategy currently and appears to be adequate for mass-volume producers with intense 
industrial processing in particular. Business success is imperative and profitability is an absolute necessity 
for all kinds of environmental initiatives. Corporate management perceives environmental sustainability 
as a means to support the traditional core business. The main goal of Green IS strategy on the competitive 
level is to support and implement the prevalent business strategy. IS are not part of the end product and 
on the functional level Green IS measures aim to enhance the efficiency of internal processes to facilitate 
operational cost reductions. 
Table 5: Typology of Green IS strategies 
 
Green IS for 
Efficiency 
Green IS for 
Innovation 
Green IS for 
Transformation 




perspective on  
Green IS 
Green IS are used 
to reduce costs 





Green IS are used 
to achieve business 
leadership 





strategic goal of 
Green IS  
Implement 
business strategy 























footprint of internal 
processes 
IS improve 
footprint of the 
enterprise and of 
end products 
 
The Green IS for Innovation strategy is appropriate for companies that strive for environmental 
technology leadership. The corporate sustainability strategy aims at environmental innovations which 
differentiate the firm from its competitors. At competitive level, the strategic goal is to develop products 
with superior ecological characteristics that customers are willing to pay for, i.e., products which have an 
exceptionally low environmental impact during their lifecycle based on environmental innovations. Green 
IS play a significant role at the functional level to build IS-based capabilities for environmental 
management and innovation.  
The Green IS for Transformation strategy aims at industry leadership with the help of a profound 
business transformation fundamentally based on environmentally friendly processes which are enabled 
through Green IS initiatives. This strategy is reasonable for companies from the service industry where 
core business processes and products are based on IS. For these companies, IS are critical to the 
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achievement of competitive advantage which aims at a business leadership position based on low cost and 
low environmental impacts. This is a suitable approach for markets that are highly price sensitive. The 
competitive strategy is shaped by the organizational transformation which is driven by Green IS. On the 
functional level, this strategy seeks for business process reengineering that allows for a cost and 
environmental leadership position. 
The Green IS for Credibility strategy aids companies that pursue sustainability with a more holistic 
approach. This strategy aims at becoming a “good corporate citizen” by taking into account the claims of 
internal and external stakeholders. Transparency and credibility are major goals of the company and the 
corporate reputation is understood as a valuable asset. The top management anticipates that the 
extraordinary dedication for sustainability leads to a first-mover advantage and pays off in the long term. 
The competitive strategy is shaped by the opportunities that emerge from the consistent implementation 
of Green IS. Firms pursuing this strategy even invest in unprofitable Green IS initiatives with the goal of 
reducing first, second and third order environmental impacts. Green IS are part of the end product and 
enable competitive differentiation. The positive corporate image helps to attract new customers and to 
intensify the relationships with existing ones. 
As described in detail above, the four distinct Green IS strategies displayed in table 5 were derived from 
the insights of the exploratory case study and the consolidation of these findings with theories from extant 
literature. Since the proposed strategies were developed on the basis of this multiple-case study, every 
case refers to one of the strategies. Company A, which is active in the chemicals industry, mainly focuses 
on increasing efficiency, while IS are seen as supportive enablers for the company's business strategy 
without strategic significance for its core business. Accordingly, the internal IT department is managed as 
a cost center. As a result, company A is a real-life example of a firm that implements a Green IS for 
Efficiency strategy. The technology company presented in case B perceives Green IS as a means to drive 
environmental innovations that differentiate its industrial and consumer goods from that of competition. 
Following this Green IS for Innovation strategy obviously pays off for company B – more than a third of 
its sales stem from environmentally friendly automation and mobility technologies and energy-efficient 
consumer products. The financial services company described in case C is a textbook example of a 
company that understands Green IS as strategic enabler of its business transformation towards corporate 
sustainability. Nonetheless, its business leadership position indisputably remains the firm's top priority. 
The implementation of a Green IS for Transformation strategy allows this company to defend its business 
leadership position while striving for carbon neutrality – specifically through a fundamental 
reengineering of business processes employing Green IS. The approach followed by the software company 
of case D refers to the Green IS for Credibility strategy. This company acknowledges the significance of 
Green IS for its core business. The success of its environmental management software is closely linked to 
the firm's environmental performance. Company D relies on its own credibility to convince its customers 
of the importance of corporate sustainability – which is why the company claims to lead by example.  
Discussion and Conclusions 
This paper has several implications for research and practice. Our study responds to the call for research 
from IS scholars who identified a lack of conceptual frameworks and empirical studies in this field. It adds 
to the body of knowledge on strategic aspects of Green IS, which have been insufficiently analyzed in the 
past despite their relevance for sustainable development and firm competitiveness. Although there has 
been much discussion in the IS research community about the possible contribution of Green IS to 
environmental sustainability, relatively little attention has been paid to the formulation of Green IS 
strategies. These strategies determine the potential of Green IS for decreasing environmental impacts and 
creating competitive advantages. The conceptualized Green IS typology could be meaningful to guide 
further research on this topic in the IS community. 
The goal of this research was twofold: we wanted to find out what types of generic Green IS strategies can 
be identified in a real-life context and we aimed at conceptualizing a typology of Green IS strategies that 
describes the role of Green IS in the organization. We conceptualized Green IS strategy as the 
organizational perspective on IS that targets the minimization of environmental impacts. We proposed 
that Green IS strategy 1) should address environmental and technical issues at a corporate, competitive, 
and functional level; 2) must be aligned with environmental strategies; 3) can support cost leadership or 
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differentiation; 4) can enhance efficiency of internal processes or drive ecological product innovation; 5) 
is determined by the significance of IS for the core business and the first, second, and third order 
environmental impacts. These propositions guided our conceptualization of the Green IS strategy 
typology that illustrates four distinct strategies: Green IS for Efficiency is presumably the most prevalent 
strategy at present. It aims at the reduction of operational costs and supports the business strategy by 
enhancing the efficiency of internal processes. Green IS for Innovation is a strategy that helps firms to 
achieve environmental technology leadership by fostering innovations that decrease the environmental 
footprint of end products. The Green IS for Transformation strategy allows for business and 
environmental leadership through fundamental business process reengineering. A holistic approach of 
addressing environmental impacts of both the organization and the firm's end products is represented by 
the Green IS for Credibility strategy that is primarily oriented towards stakeholder satisfaction. 
Although the four cases match the four archetypical Green IS strategies quite well, it must be 
acknowledged that the strategies outlined in table 5 represent an ideal situation. In line with Orsato 
(2009), we argue that these choice-based strategies describe stylized appearances of Green IS that should 
help researchers and practitioners to understand this complex issue by simplifying certain aspects. The 
boundaries between the distinct strategies are blurred in reality and not all cases found in a real-life 
context can be mapped to only one of these strategies. However, we believe that the description of these 
ideal strategies facilitates a strategic rationale for focused Green IS investments which follow a clear 
competitive logic. This rationale is the fundament for enhancing the economic and environmental value of 
Green IS. 
An important implication for practitioners is that Green IS have a greater potential for leveraging firm 
competitiveness, compared with the mere implementation of efficiency-increasing measures that target 
operational cost reductions. However, this potential can only be leveraged if environmental aspects are 
addressed through corporate, competitive, and functional strategies. If Green IS are aligned with these 
strategies, they can unfold their potential to decrease the environmental impacts of IT operations, of firm-
wide internal processes, and of the life cycle of end products. The characteristics of the industry and the 
organization-specific context determine whether the first, second, or third degree of environmental 
impact is of particular relevance and can be addressed through Green IS. Besides these considerations, 
executives have to decide whether to strive for cost leadership or for environmental differentiation with 
the help of Green IS.   
This research reveals that sustainability leaders already follow differentiated Green IS approaches and 
succeed in enhancing their competitiveness with distinct strategies. Green IS are not restricted to data 
center efficiency measures and energy-saving office computers but offer a wide range of applications from 
decreasing environmental impacts of business and production processes to competitive differentiation 
based on unique environmental characteristics of end products. Nonetheless, it must be acknowledged 
that there is no single best strategy – Green IS strategy comes along with positioning choices and trade-off 
decisions. To benefit from Green IS, executives have to carefully analyze the potential of Green IS under 
consideration of their specific organizational context. The presented Green IS typology can be used as a 
tool to guide this analysis and to assist the process of strategy formulation. 
Although this research provides interesting insights, we recommend further investigation of this topic 
since this qualitative study only gives first indications and has a very limited generalizability. Propositions 
1 to 5 should be tested with a statistically significant quantitative analysis based on survey data, and it 
should be investigated if other generic strategies can be identified. Furthermore, it would be of interest for 
the IS research community to study the contingency factors that influence the formulation of Green IS 
strategies. By means of a survey with an adequate sample size the distribution of the identified Green IS 
strategies could be analyzed. A cross-industry analysis could deliver valuable insights by addressing the 
question whether dominant Green IS strategy types can be identified for specific industries.     
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